Assessment and Impacts of Phosphorylation on Protein Flexibility of the α-d-Phosphohexomutases.
Enzymes in the α-d-phosphohexomutase (PHM) superfamily catalyze a multistep reaction, entailing two successive phosphoryl transfers. Key to this reaction is a conserved phosphoserine in the active site, which serves alternately as a phosphoryl donor and acceptor during the catalytic cycle. In addition to its role in the enzyme mechanism, the phosphorylation state of the catalytic phosphoserine has recently been found to have widespread effects on the structural flexibility of enzymes in this superfamily. These effects must be carefully accounted for when assessing other perturbations to these enzymes, such as mutations or ligand binding. In this chapter, we focus on methods for assessing and modulating the phosphorylation state of the catalytic serine, as well as straightforward ways to probe the impacts of this modification on protein structure/flexibility. This knowledge is essential for producing homogeneous and stable samples of these proteins for biophysical studies. The methods described herein should be widely applicable to enzymes across the PHM superfamily and may also be useful in characterizing the effects of posttranslational modifications on other proteins.